Association between renal injury and reduced interleukin-15 and interleukin-15 receptor levels in acute kidney injury.
Interleukin (IL)-15 serves as a survival factor for a broad array of cells. Renal cells express both IL-15 and its receptor (IL-15R); however, the role of IL-15 in the kidney is yet to be determined. We examined IL-15 and IL-15R levels in sepsis-related renal injury, ischemia-reperfusion injury (IRI), and cisplatin-induced nephrotoxicity. To test the anti-apoptotic effect of IL-15, Bcl-2/Bax mRNA levels were assessed in kidneys of IL-15Ralpha(-/-) mice and in IL-15-stimulated renal epithelial cells (RECs). In addition, RECs were exposed to cisplatin and apoptosis was evaluated by TUNEL staining, caspase-3 activity, and cell cycle analysis. Intrarenal IL-15 levels decreased 24 h after initiation of all three examined pathologies by 5.8-fold (sepsis), 11-fold (IRI), and 23-fold (cisplatin-induced nephrotoxicity). Further experiments revealed that while addition of rIL-15 (1 ng/mL) to wild-type (WT) RECs increased Bcl-2/Bax ratio by 2-fold, kidneys of IL-15Ralpha(-/-) mice exhibited 4-fold lower Bcl-2/Bax ratio compared to WT mice. Accordingly, IL-15 lowered the apoptotic rate in cisplatin-treated cultured REC, and IL-15Ralpha(-/-) renal cells exhibited a higher rate of cisplatin-induced apoptosis. Furthermore, IL-15 levels negatively correlated with BUN of cisplatin-treated mice (R = -0.69, P = 0.003), suggesting that a decline in renal-derived IL-15 is detrimental to renal cell survival and kidney function during pathological stress.